Possible involvement of GABA mechanisms in central cardiovascular and respiratory control. Studies on the interaction between diazepam, picrotoxin and clonidine.
Various doses (0.1-1 mg/kg) of diazepam were given to chloralose anesthetized rats, with both systemic (i.p.) and central injections being tested. Arterial pressure, heart rate, respiration depth and frequency were recorded. Diazepam caused a dose-dependent decrease in the arterial pressure after systemic administration and also decreased it after central administration. However, only intraventricular but not intracisternal injections of diazepam were effective. The hypotensive effect of systemic diazepam was competitively counteracted by pretreatment with picrotoxin, a putative gamma-aminobutyric acid receptor blocking agent. The hypotensive effect of the centrally acting alpha-adrenoreceptor agonist clonidine was not influenced by picrotoxin pretreatment. The effect of diazepam on heart rate was inconsistent. Diazepam caused a reduction of respiratory frequency, which was not counteracted by picrotoxin pretreatment. It is concluded that central gabergic mechanisms are to some extent involved in the hypotensive effect of diazepam, probably at a supramedullary level. The hypotensive effect of a threshold dose of diazepam was blocked by a small dose of clonidine. Likewise, diazepam pretreatment could counteract the hypotension, bradycardia and respiratory frequency reduction caused by a threshold dose of clonidine. These results suggest that gabergic and/or other benzodiazepine-sensitive receptors may interact with alpha-adrenoreceptors in the control of central cardiovascular and respiratory mechanisms.